The contrast from chemical exchange saturation transfer (CEST) in MRI experiments has gained attention based on its inherent sensitivity to metabolic and physiological parameters as well as simple transition between an active and inactive ("on" and "off") state [1]. Many CEST experiments rely upon an analysis of Z-spectra, which in itself requires acquisitions following saturation at (on-and) offresonance frequencies. However such sequential acquisition can be time-consuming and as such negate any potential benefit in acquiring images for CEST contrast. Time efficient techniques for capturing a dynamic change in contrast have been described based on the acquisition of the centre of kspace [2][3][4]. Keyhole experiments involve the use of a reference image combined with (dynamic) lowresolution data to produce images of supposed higher resolution that show an overall change in contrast [2]. Here, a keyhole technique is applied to CEST experiments. Images acquired at low resolution and reconstructed with a higher-resolution reference image using the keyhole technique are shown to retain the same CEST contrast and high resolution, at substantially shorter total acquisition time.

